I. Introduction
Cell to cell interactions, mediated through various adhesion molecules, play a key role in cell regulation [16, 24, 25, 30] .
Cadherins are a family of calcium-dependent transmembrane glycoproteins which are important in intercellular adhesion [8] . E-cadherin mediates homotypic cell to cell adhesion in epithelium [24, 25] , and is expressed in all stratified squamous epithelial cells except for keratinized cells [21] . Reduction of E-cadherin has been demonstrated in carcinomas of the esophagus, breast, stomach, female genitalia, colon [21] , oral mucosa and gingiva [5] and loss of E-cadherin expression is associated with abnormal stratification [29] . Cadherins are also important in the development and organization of cells in embryogenesis and morphogenesis in thyroid [31] , pancreas, gastrointestinal tract [22] , skin and appendages [7] . There are no reports of E-cadherin expression in salivary gland and their tumors. In this report, we describe E-cadherin staining patterns of benign and malignant salivary gland tumors. Many salivary gland tumors consist of luminal and non-luminal tumor cells as well as modified myoepithelial cells, which show complex histochemical properties. The aim of the present study was to determine whether E-cadherin-mediated cell to cell adhesion may be altered in salivary gland tumors. 
III. Results
Normal salivary gland Immunostaining of E-cadherin was confined to the cell membrane of acinar cells and all the ducts (Fig.1-A,  B) . Myoepithelial cells were negatively stained. Basal infoldings in striated duct cells and the lateral cell membrane of intercalated duct cells were strongly positive for E-cadherin staining (Fig.1-B,C) .
In excretory ducts, the staining of the cell membrane of luminal cells was strong but ductal basal cells were very weak or negative. Ecadherin expression towards the basal aspect of columnar ductal cells was particularly strong (Fig.1D) .
Pleomorphic adenoma
Seventeen of twenty cases (85%) were positive for E-cadherin. E-cadherin staining was localized to the cell membrane of luminal tumor cells in duct like structures and squamous metaplastic cells (Fig.2A) .
No, or very weak reaction product was found in modified and neoplastic myoepithelial cells (Fig.2B ).
Warthin's tumor
Seven of eight cases (87.5%) were positive for Ecadherin. E-cadherin was strongly expressed on the cell membranes of luminal tumor cells and basal tumor cells were weakly stained and/or sometimes negative. Basement membrane was negative (Fig.2C ).
Mucoepidermoid carcinoma (MEC)
Five of nine cases (55.5%) were positive for E-cadherin. E-cadherin positive reaction was found in epidermoid cells, intermediate cells and mucous cells. Ecadherin was localized at all cell membranes despite of their histopathological variation as mucous or epidermoid cell (Fig.2D) .
Acinic cell carcinoma
All cases showed negative staining for E-cadherin.
Adenoid cystic carcinoma(ACC) Three of ten cases (30%) of ACC were positive for Ecadherin. The E-cadherin reaction was seen on the cell membrane of cells in cribriform areas.
Adenocarcinoma
A case of adenocarcinoma was positive in the cell membrane of a part of duct like structure and was also localized in the cytoplasm of occasional tumor cells.
IV. Discussion
E-cadherin is a 124 kd transmembrane protein in epithelial cells which mediates homotypic cell to cell adhesion [24, 25] . E-cadherin binds to actin, which modulates the shape of cells through the intermediation of catenins [10] . This structure suggested that E-cadherin regulates the segmentation, organization and differentiation of cells. The present study shows, for first time, the E-cadherin staining pattern in the normal salivary gland as well as salivary gland tumors. It has already been shown that E-cadherin localizes to the cell membrane of various epithelia [9, 13, 21] . In squamous epithelium, E-cadherin is expressed in all layers of stratified squamous epithelium except for the keratinized layer [21] . In mammary gland, E-cadherin was expressed in the intercellular areas of luminal cells of both the interlobular, a intralobular terminal ducts and ductules. Myoepithelial cells showed a much weaker reaction at cell-cell borders in paraffin sections. In some specimens, the myoepithelial cells of the mammary gland were negative despite the paraffin sections [13] . Glandular cells of the cervix, endometrium and fallopian tube showed strong E-cadherin expression at cell-tocell borders [9] . In renal epithelium, E-cadherin was expressed in distal tubules and collecting ducts using frozen sections [11, 17, 26] .
In normal salivary gland, E-cadherin was localized to the cell membrane of acinar and ductal cells, similar to that of the mammary gland. It is interesting to note that the site of basal infolding of striated duct cells was strongly positive. In excretory ducts, there are charactristic features that the highest reaction of E-cadherin existed in basal aspect of high columner cells while negative or very weak staining in the ductal basal cells, suggesting those two cells obtained different cellular functions. It is possible that the stage of cellular differentiation may be a factor in the expression of E-cadherin, and ductal basal cells were posible progenitor cells of salivary gland tumors [12, 14] .
In pleomorphic adenoma, E-cadherin expression was lacking in modified or neoplastic myoepithelial cells located on the outer zone of tubulo-ductal structures or in chondroid structure. regulation of E-cadherin in those cells.
Loss of E-cadherin leads to the dissociation of cells from coherent tissue [1, 27] , and several experimental studies have shown a relationship between down regulation of E-cadherin expression in tumor cells and acquisition of an invasive phenotype [2, 6, 23, 28] .
In the present study, we were able to demonstrate loss of E-cadherin expression in a number of malignant salivary gland tumors with an aggressive behaviour. The results of the present show that E-cadherin is expressed in normal salivary glands and may be loss in salivary malignant tumors.
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